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Casting 
 
Hardening by Solidification – Metal Castings 
 
Pouring molten metals into molds is perhaps one of the oldest fabrication technologies. 
Bronze castings dating several thousand years BCE (before the Common Era) have 
been discovered. Many variations have evolved, from relatively simple sand casting with 
molds made of sand, to highly complex lost wax casting.   
 
Hardening by Solidification – Injection Molded Thermoplastics 

 
Similar to melting and freezing, thermoplastic polymers are fluid when hot and rigid 
when cold. The rigid phase is likely to be glassy, rather than crystalline as it is with 
metals. If so, we should more precisely say that the hot polymer undergoes a glass 
transition upon cooling, rather than solidification. 

 
Molten thermoplastics, though fluid, tend to be very viscous. Therefore, the usual 
technique is to force them into molds using pressure – hence the name injection 
molding. As with metal casting, an advantage is that very little, if any, further finishing 
may be required after the finished part is removed from the mold. With plastics, a single 
mold can be used for multiple injections. 
 
Hardening by Chemical Reaction – Concrete 
 
A common misconception is that concrete hardens by drying. In fact, concrete hardens 
by the chemical process of hydration, in which the water in the mix bonds with the 
cement in the mix. There are two important concerns. One is that this process takes 
time. It may be many days before the concrete nears its final strength. Also, the process 
is exothermic, giving off heat. With large structures especially, cooling may be 
necessary during the curing time to prevent cracking. 

 
Hardening by Chemical Reaction – Thermosetting Polymers 

 
The general chemical and physical behavior of thermosetting polymers was discussed 
in Unit 2. The chemical setting reaction is usually carried out in a mold of the desired 
final shape – thus inclusion here as a casting process. 

 
Hardening by Chemical Reaction – Epoxies 

 
Epoxies are a subset of thermosetting polymers. Applications include adhesives as well 
as molded shapes. Two reactive materials are used, sometimes referred to as resin and 
hardener. They are kept separate until mixed, just before application. When mixed 
together, they chemically react to create the 3D network of strong covalent bonds 
throughout the material. 
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